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Exploring the reaction of Mg with O2
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Synthesis LabSynthesis Lab

Purpose: Purpose: 

Materials: Materials: 

To find the em pirical  formula of a s ubstance and To find the em pirical  formula of a s ubstance and 
study t he properti es of a synthesi s reaction.study t he properti es of a synthesi s reaction.

Students are al so to practi ce use of proper and safe Students are al so to practi ce use of proper and safe 
l ab techniques.l ab techniques.

The reaction:   The reaction:   Mg(sMg(s) + O) + O22(g) (g) __?____?__(s)(s)

B unse n burne rB unse n burne r
H oseH ose

Strike rStrike r
B alanceB alance

Crucible and lidCrucible and lid
Pape r towe lsPape r towe ls

GogglesGoggles
Ring  standRing  stand

Clay triangleClay triangle
TongsTongs

H ot vessel ho lde rH ot vessel ho lde r
M agnes ium ribbonM agnes ium ribbon
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Procedure:Procedure:

Procedure (cont.):Procedure (cont.):

Procedure (cont.):Procedure (cont.):

1.1. G ather your materials (enough to work in teams of G ather your materials (enough to work in teams of 
tw o).  Put on your goggles and l eave them on until  tw o).  Put on your goggles and l eave them on until  
the teacher tells you w hen to take them off.the teacher tells you w hen to take them off.

2 .2 . Place a cl ean and dry crucibl e and l id on the Place a cl ean and dry crucibl e and l id on the 
balance and record its mass.  Record your dat a on balance and record its mass.  Record your dat a on 
your data table.your data table.

3 .3 . Obtain a pi ece of magnesium ribbon (about 15 mm Obtain a pi ece of magnesium ribbon (about 15 mm 
in l ength) and cut into small er pieces.  Place the cut in l ength) and cut into small er pieces.  Place the cut 
pi eces of magnesium in the crucibl e and cover the pi eces of magnesium in the crucibl e and cover the 
crucibl e wi th i ts lid.  Place crucibl e, i ts contents and crucibl e wi th i ts lid.  Place crucibl e, i ts contents and 
lid on the balance and record i ts mass on your dat a lid on the balance and record i ts mass on your dat a 
table.table.

4 .4 . Set up your ring stand and B unsen burner.  P lace Set up your ring stand and B unsen burner.  P lace 
the ring about threethe ring about three--quarters of above t he base of quarters of above t he base of 
the ring stand.  Make sure that the ring is secure. the ring stand.  Make sure that the ring is secure. 
Place the clay triangle on the ring.Place the clay triangle on the ring.

5.5. Place the crucible with contents and l id into the Place the crucible with contents and l id into the 
clay triangle.clay triangle.

6 .6 . Light your B unsen burner w i th a striker and Light your B unsen burner w i th a striker and 
place directly below  the crucibl e.  Heat the place directly below  the crucibl e.  Heat the 
crucibl e on a high fl ame.crucibl e on a high fl ame.

7.7. Using the tongs, remove the lid from the crucibl e Using the tongs, remove the lid from the crucibl e 
every thi rty seconds to prevent the lid from every thi rty seconds to prevent the lid from 
suctioning onto the crucibl e.  Take care not to  suctioning onto the crucibl e.  Take care not to  
drop the lid.drop the lid.

8.8. Continue to heat until  the metal  inside the Continue to heat until  the metal  inside the 
crucibl e glow s brightly and t urns into a w hi te crucibl e glow s brightly and t urns into a w hi te 
pow derpow der--like substance.  C AU TIO N: Do not look like substance.  C AU TIO N: Do not look 
di rectly at the metal  w hen i t fl ashes.di rectly at the metal  w hen i t fl ashes.

9.9. Heat for a few  minutes beyond t he time in w hich Heat for a few  minutes beyond t he time in w hich 
the metal  turned w hite.the metal  turned w hite.
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Procedure:Procedure:

Procedure (cont.):Procedure (cont.):

Data Table:Data Table:

10.10. Turn off yo ur B unsen burner and all ow  the Turn off yo ur B unsen burner and all ow  the 
crucibl e to  cool  dow n.  Leave the crucibl e and l id on crucibl e to  cool  dow n.  Leave the crucibl e and l id on 
the clay triangle until  cool  enough to place on the clay triangle until  cool  enough to place on 
balance.balance.

11.11.Using your hot vessel  holder, place the cool  crucibl e Using your hot vessel  holder, place the cool  crucibl e 
and lid on the balance.  Record the mass of the and lid on the balance.  Record the mass of the 
crucibl e, lid and metal  after heating on your data crucibl e, lid and metal  after heating on your data 
table.table.

12.12.After recording your final  data e ntry, cl ean up your After recording your final  data e ntry, cl ean up your 
area.  B e careful  not to  burn yoursel f wi th the ring area.  B e careful  not to  burn yoursel f wi th the ring 
stand.  D um p the contents of the crucibl e into the stand.  D um p the contents of the crucibl e into the 
container speci fi ed by yo ur teacher.  Rinse the container speci fi ed by yo ur teacher.  Rinse the 
crucibl e and lid in the sink and dry.crucibl e and lid in the sink and dry.

13.13.Dry off your equipment and return al l  pi eces back Dry off your equipment and return al l  pi eces back 
to thei r respective places.to  thei r respective places.

Mass of crucibl e, lid and metal  after Mass of crucibl e, lid and metal  after 
heating (g)heating (g)

Mass of crucibl e and lid wi th Mg Mass of crucibl e and lid wi th Mg 
metal  (g)metal  (g)

Mass of crucibl e and lid (g)Mass of crucibl e and lid (g)
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Calculations:Calculations:

Conclusion:Conclusion:

1.1. Using your data t able, find the m ass of Mg metal  Using your data t able, find the m ass of Mg metal  
before heating:   ____________before heating:   ____________

2.2. Using your data t able, find the m ass of the product Using your data t able, find the m ass of the product 
after heating:  ____________after heating:  ____________

3.3. Using your data t able, find the m ass of oxygen on the Using your data t able, find the m ass of oxygen on the 
metal  :__________metal  :__________

4.4. Solve for moles of Mg: ______________Solve for moles of Mg: ______________

5.5. Solve for moles of OSolve for moles of O22:  _______________:  _______________

6.6. Find your mole ratios.  Thi s will  give you the empirical  Find your mole ratios.  Thi s will  give you the empirical  
formula for the magnesium oxide product. W hat i s formula for the magnesium oxide product. W hat i s 
your value?  _____________your value?  _____________

7.7. W hat sho uld the empirical  formula have been?  W hat sho uld the empirical  formula have been?  
Explain your resul ts and possible sources of error.Explain your resul ts and possible sources of error.

1.1. Why is this lab an example of a synthesis Why is this lab an example of a synthesis 
reaction?   reaction?   

2.2. Why was heat needed?  Why was heat needed?  

3.3. What evidence served as proof that the reaction What evidence served as proof that the reaction 
took place?  took place?  

4.4. What should the balanced equation for the What should the balanced equation for the 
reaction be? reaction be? 

5.5. Use another sheet of paper if needed.Use another sheet of paper if needed.
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